General Methods. Solvents were dried according to standard procedures, reactions were monitored by thin-layer chromatography (TLC) analysis and flash chromatography was carried out on silica gel 60 (230-400 mesh). The chemical shifts are reported in ppm relative to solvent residual peak. 1 MS spectra were recorded on a LC TOF (ES) apparatus. All Heck couplings were carried out in 3.5 mL sample vials with a teflon sealed screwcap in a glovebox under an argon atmosphere. All purchased chemicals were used as received without further purification.
7.2 Hz), 2.06-2.01 (m, 1H), 1.85-1.73 (m, 2H), 1.63-1.53 (m, 2H), 1.05 (t, 3H, J = 7.4 Hz), 0.10-0.79 (m, 2H), 0.72 (s, 9H).
13 C NMR (100 MHz, C 6 D 6 ) 167. 2, 147.6, 138.7, 135.0, 115.7, 60.1, 43.9, 32.0, 28.2, 27.1, 25.6, 23.6, 14.5. HRMS C 17 H 27 Table 1 (E)-Methyl 2-(3-(4-tert-butylcyclohex-1-enyl) acryl-amido)propanoate (Entry 1).
2-Acryloylamino-propionoic acid methyl ester (34.0 mg, 0.22 mmol), 4-tert-butylcyclohex-1-enyl tosylate (100.0 mg, 0.32 mmol), Cy 2 NMe (92 µL, 0.43 mmol), LiCl (9.1 mg, 0.22 mmol), HBF 4 P(tBu) 3 (6.3 mg, 0.022 mmol), PdCl 2 (COD) (3.1 mg, 0.011 mmol) were reacted for 23 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/pentane (1:3) as eluent. 13 C NMR (100 MHz, CD 3 CN) δ (ppm) 174.4, 166.9, 144.2, 138.2, 135.7, 52.67, 49.1, 44.9, 32.7, 29.0, 28.7, 27.4, 26.4, 24.4, 17.8 
(E)-4-(2-(4-tert-Butylcyclohex-1-enyl)vinyl)biphenyl (Entry 2).
4-Vinyl biphenyl (39.0 mg, 0.22 mmol), 4-tert-butylcyclohex-1-enyl tosylate (100.0 mg, 0.32 mmol), Cy 2 NMe (92 µL, 0.43 mmol), LiCl (9.1 mg, 0.22 mmol), HBF 4 P(tBu) 3 (6.3 mg, 0.022 mmol), PdCl 2 (COD) (3.1 mg, 0.011 mmol) were reacted for 16 h. The crude product was purified by flash chromatography on silica gel using pentane as eluent. This afforded 68.0 mg of the title compound (99% yield) as a colorless solid. δ (ppm) 141.4, 140.2, 137.7, 136.2, 132.7, 131.3, 129.1, 127.7, 127.4, 127.3, 127.1, 125.1, 44.5, 32.2, 28.1, 27.3, 26.2, 24 .2. GCMS C 24 H 28 [M+] ; calculated: 316 found: 316.
(E)-4-(2-(4-tert-Butylcyclohex-1-enyl)vinyl)pyridine (Entry 3).
4-Vinyl pyridine (84 µL, 0.78 mmol), 4-tert-butylcyclohex-1-enyl tosylate (60.0 mg, 0.19 mmol), Cy 2 NMe (83 µL, 0.38 mmol), LiCl (8.2 mg, 0.19 mmol), HBF 4 P(tBu) 3 (5.6 mg, 0.019 mmol), PdCl 2 (COD) (2.8 mg, 0.0097 mmol) were reacted for 17 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/pentane (1:2) as eluent. This afforded 41.3 mg of the title compound (88% yield) as a colorless solid. .05 (t, 1H, J = 2.8), 2.47-2.42 (m, 1H), 2.27-2.10 (m, 2H), 2.02-1.93 (m, 2H), 1.32 (ddt, 1H, J = 11.2, 4.8, 1.6 Hz), 1.20 (dq, 1H, J = 11.2, 5.2 Hz), 0.90 (s, 9H). 13 C NMR (100 MHz, CD 3 CN) δ (ppm) 151.0, 146.3, 137.2, 136.5, 135.2, 123.31, 121.5, 45.1, 32.8, 28.7, 27.5, 26.5, 24.6. HRMS C 17 
(E)-(2-(4-tert-Butylcyclohex-1-enyl)vinyl)benzene (Entry 4).
3 Styrene (89 µL, 0.78 mmol), 4-tert-butylcyclohex-1-enyl tosylate (60.0 mg, 0.19 mmol), Cy 2 NMe (83 µL, 0.38 mmol), LiCl (8.2 mg, 0.19 mmol), HBF 4 P(tBu) 3 (5.6 mg, 0.019 mmol), PdCl 2 (COD) (2.8 mg, 0.0097 mmol) were reacted for 17 h. The crude product was purified by flash chromatography on silica gel using pentane as eluent. This afforded 44.7 mg of the title compound (96% yield) as a colorless oil. (m, 1H), 2.65-2.11 (m, 2H), 2.00-1.93 (m, 2H), 1.36-1.29 (m, 1H), 1.21 (dq, 1H, J = 11.6, 4.8 Hz), 0.894 (s, 9H). 13 C NMR (100 MHz, CD 3 CN) δ (ppm) 139.0, 136.7, 132.9, 132.1, 129.6, 127.9, 127.0, 125.7, 45.2, 32.8, 28.5, 27.5, 26.6, 24.7. 3 Scott, W. J.; Peña, M. R.; Swärd, K.; Stoessel, S. J.; Stille, J. K. J. Org. Chem. 1985 , 50, 13, 2302 Ph N Ph
(E)-3-(4-tert-Butylcyclohex-1-enyl)acrylamide (Entry 5).
3 Acrylamide (18.5 mg, 0.26 mmol), 4-tert-butylcyclohex-1-enyl tosylate (120 mg, 0.389 mmol), Cy 2 NMe (102 µL, 0.52 mmol), LiCl (11.0 mg, 0.26 mmol), HBF 4 P(tBu) 3 (7.5 mg, 0.026 mmol), PdCl 2 (COD) (3.7 mg, 0.0013 mmol) were reacted for 17 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/DCM (1:1) as eluent. This afforded 49.8 mg of the title compound (92% yield) as a colorless solid. 166.8, 147.4, 142.6, 138.1, 136.2, 130.3, 129.4, 127.8, 120.3, 54.8, 52.7, 48.3, 44.2, 42.5, 38.3, 27.4, 25.3 
Methyl 2-((E)-3-(cycloheptenyl)acrylamido)-3-phenylpropanoate (Entry 8).
Methyl 2-acrylamido-3-phenylpropanoate (58.3 mg, 0.25 mmol), cycloheptenyl 4-methylbenzenesulfonate (100.0 mg, 0.38 mmol), Cy 2 NMe (106 µL, 0.50 mmol), LiCl (10.5 mg, 0.25 mmol), HBF 4 P(tBu) 3 (7.2 mg, 0.025 mmol), PdCl 2 (COD) (3.6 mg, 0.013 mmol) were reacted for 3 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/pentane (1:5) as eluent. This afforded 68.0 167.0, 145.9, 143.1, 142.9, 138.0, 130.2, 129.4, 127.7, 117.9, 54.8, 52.7, 38.2, 32.6, 29.5, 28.0, 27.1, 26.8 
4-((E)-2-(Cycloheptenyl)vinyl)biphenyl (Entry 9).
4-Vinyl biphenyl (45.1 mg, 0.25 mmol), cycloheptenyl 4-methylbenzenesulfonate (100.0 mg, 0.38 mmol), Cy 2 NMe (106 µL, 0.50 mmol), LiCl (10.5 mg, 0.25 mmol), HBF 4 P(tBu) 3 (7.2 mg, 0.025 mmol), PdCl 2 (COD) (3.6 mg, 0.013 mmol) were reacted for 18 h. The crude product was purified by flash chromatography on silica gel using pentane as eluent. This afforded 64.2 mg of the title compound (94% yield) as a colorless solid. 13 C NMR (100 MHz, CD 3 CN) δ (ppm) 143.6, 141.3, 140.1, 137.7, 135.6, 133.8, 129.1, 127.7, 127.4, 127.3, 127.2, 125.0, 32.6, 29.1, 27.6, 27.2, 26.6 . GCMS C 21 H 22 [M+] ; calculated: 274 found: 274.
4-((E)-2-(Cycloheptenyl)vinyl)pyridine (Entry 10).
4-Vinyl pyridine (27 µL, 0.25 mmol), cycloheptenyl 4-methylbenzenesulfonate (100.0 mg, 0.38 mmol), Cy 2 NMe (106 µL, 0.50 mmol), LiCl (10.5 mg, 0.25 mmol), HBF 4 P(tBu) 3 (7.2 mg, 0.025 mmol), PdCl 2 (COD) (3.6 mg, 0.013 mmol) were reacted for 18 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/pentane (1:2) as eluent. This afforded 39.5 mg of the title compound (79% yield) as a pale yellow oil. 0, 146.4, 144.0, 139.6, 138.5, 123.2, 121.6, 32.8, 29.5, 27.7, 27.4, 27 168.1, 156.9, 150.0, 145.1, 128.2, 115.3, 79.4, 64.0, 40.3, 32.6, 29.7, 28.6, 27.7, 27.0, 26.8 173.0, 166.2, 141.7, 138.0, 136.0, 130.2, 129.4, 127.8, 125.5, 124.9, 54.8, 52.7, 38 13 C NMR (100 MHz, C 6 D 6 ) δ (ppm) 146.6, 141.3, 140.4, 137.3, 130.4, 130.3, 129.1, 127.7, 127.5, 127.3, 127.1, 126.3, 33.5, 29.7 
Methyl 2-((2E,4E)-6,6-dimethyl hepta-2,4-dienamido)-3-phenyl propanoate (entry 5).
Methyl 2 13 C NMR (100 MHz, CD 3 CN) δ (ppm) 173. 1, 166.6, 154.4, 142.5, 138.1, 130.2, 129.4, 127.8, 124.4, 122.9, 54.8, 52.7, 38.3, 34.3, 29.4 (2E,4E)-6,6-Dimethylhepta-2,4-dienenitrile and (2Z,4E)-6,6-Dimethylhepta-2,4-dienenitrile (Entry 6).
Acrylonitrile (125 µL, 1.88 mmol), 3,3-dimethylbut-1-en-2-yl 4-methylbenzenesulfonate (120.0 mg, 0.47 mmol), Cy 2 NMe (200 µL, 0.94 mmol), LiCl (19.9 mg, 0.47 mmol), HBF 4 P(tBu) 3 (13.6 mg, 0.047 mmol), PdCl 2 (COD) (6.7 mg, 0.023 mmol) were reacted for 24 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/pentane (1:40) as eluent. This afforded 53.0 mg of the title compound (83% yield) as a colorless oil. 13 C NMR (100 MHz, CD 3 CN) δ (ppm) (2E,4E)-6,6-Dimethylhepta-2,4-dienenitrile + (2Z,4E)-6,6-dimethylhepta-2, 4-dienenitrile: 157.4, 156.7, 152.5, 151.2, 124.4, 122.6, 97.8, 96.2, 34.66, 34.56, 29.20, 29.18 .
Trimethyl((1E,3E)-4-phenylbuta-1,3-dienyl)silane (Entry 7).
Styrene (170 were reacted in dioxane (3 mL) for 24 h. The flash chromatography on silica gel using pentane as eluent yielded 72 mg (65%) of the desired compound as a colorless oil.
4-((1E,3E)-5,5-Dimethyl hexa-1,3-dienyl)-biphenyl (entry 2).
3,3-Dimethyl but-1-en-2-yl diphenyl phosphate (299.0 mg, 0.90 mmol), 4-vinyl biphenyl (108.0 mg, 0.6 mmol), Cy 2 NMe (260 µL, 1.20 mmol), LiCl (25.4 mg, 0.60 mmol), HBF 4 P(tBu) 3 (17.4 mg, 0.060 mmol) and Pd(COD)Cl 2 (8.6 mg, 0.030 mmol) were reacted in dioxane (3 mL) for 24 h. The flash chromatography on silica gel using pentane as eluent yielded 117 mg (75%) of the desired compound as a colorless oil.
(2E, 4E)-6,6-Dimethyl hepta-2,4-dienamide (entry 3).
3,3-Dimethyl but-1-en-2-yl diphenyl phosphate (299.0 mg, 0.90 mmol), acrylamide (43.0 mg, 0.60 mmol), Cy 2 NMe (260 µL, 1.20 mmol), LiCl (25.4 mg, 0.60 mmol), HBF 4 P(tBu) 3 (17.4 mg, 0.060 mmol) and Pd(COD)Cl 2 (8.6 mg, 0.030 mmol) were reacted in DMF (3 mL) for 24 h. The flash chromatography on silica gel using ethyl acetate/methanol (9:1) as eluent yielded 75.0 mg (71%) of the desired compound as a white solid.
4-((1E,3E)-5,5-Dimethylhexa-1,3-dienyl)pyridine (entry 4).
3,3-Dimethyl but-1-en-2-yl diphenyl phosphate (199.0 mg, 0.60 mmol), 4-vinyl pyridine (260 µL, 0.60 mmol), Cy 2 NMe (260 µL, 1.20 mmol), LiCl (25.4 mg, 0.60 mmol), HBF 4 P(tBu) 3 (17.4 mg, 0.060 mmol) and Pd(COD)Cl 2 (8.6 mg, 0.030 mmol) were reacted in DMF (3 mL) for 24 h. The flash chromatography on silica gel using ethyl acetate/pentane (3:7) as eluent yielded 70 mg (64%) of the compound as a pale yellow oil with an overall rearranged:non rearranged ratio = 89:11.
(2E,4E)-2'-(tert-Butoxycarbonylamino)ethyl-6,6-dimethyl hepta-2,4-dienoate (entry 5).
3,3-Dimethyl but- Methyl 2-((2E,4E)-6,6-dimethyl hepta-2,4-dienamido)-3-phenyl propanoate (entry 6) .
3 Methyl 2-acrylamido-3-phenyl-propanoate (60.0 mg, 0.26 mmol), diphenyl 1-phenylvinyl phosphate (136.0 mg, 0.39 mmol), Cy 2 NMe (110 µL, 0.51 mmol), LiCl (10.9 mg, 0.26 mmol), HBF 4 P(tBu) 3 (7.5 mg, 0.026 mmol), PdCl 2 (COD) (3.7 mg, 0.013 mmol) were reacted for 20 h. The crude product was purified by flash chromatography on silica gel using ethyl acetate/DCM (1:5) as eluent. This afforded 24.0 mg of the title compound as a colorless solid and 20.0 mg of (E)-Methyl 3-phenyl-2-(4-phenylpenta-2,4-dienamido)propanoate with a total yield of (51%) with an overall rearranged:non rearranged ratio = 4:3. 13 C NMR (100 MHz, CD 3 CN) δ (ppm) 173. 1, 166.4, 141.7, 139.9, 138.1, 137.5, 130.3, 129.8, 129.7, 129.4, 128.0, 127.8, 127.6, 124.9, 54.9, 52.7, 38.3 1E,3E)-3,4-dideutero-5,5-dimethylhexa-1,3-dienyl)biphenyl (9) .
4-((
1,1,1-trideutero-3,3-dimethylbut- 
